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ABSTRACT 


Population estimates of Arctic grayling, Thymallus arcticus (Pallas), 
greater than 150 mm fork length, were conducted on five sections of the 
lower 90 miles of the Chena River. Population levels in the lower 
river, sections 2b and 8a, were up from the low levels in 1982. 
Population levels in the other section were near average. Only 0.6% of 
the fish on the two lower river sections were mature, whereas an average 
of  13.6% of the fish in the three upper river sections were mature. Age 
I11 was the dominant age class, and the normally important Age IV year 
class was quite weak in 1983. The mean fork length for all sections was 
195 mm. The average yearly mortality for Chena River grayling above Age 
I11 was 58.1%. A high proportion of the total mortality was due to 
fishing. The estimated rate of fishing mortality was 41.5%. 

Three measures of stock recruitment were evaluated in 1983. 
Catch-per-unit-effort of Age I and I1 grayling, standardized seining of 
young-of-the-year grayling, and population estimates on grayling 
100-149 mm all show promise as recruitment indices. 

Creel census information collected from May 1 to September 15, 1983 
along the upper Chena River revealed that an estimated 19,018 angler 
hours were expended to harvest 10,821 grayling. The estimated catch 
rate of 0.58 grayling caught and kept per hour was down from the 1982 
level. Angler pressure and harvest figures by month are presented along 
with catch composition and a creel census summary since 1970. 



The g r a y l i n g  i n t r a s t r e a m  m i g r a t i o n  s t u d y  w a s  cont inued  i n  1983. 
Recaptures  t o t a l e d  114 g r a y l i n g .  O f  t h e s e ,  68% were r e c a p t u r e d  i n  t h e  
same a r e a  as tagged.  Of t h e  39 f i s h  which showed movement, 1 9  had moved 
upstream and 20 had moved downstream. 

Surveys were conducted on 2 1  s m a l l  ponds i n  t h e  a r e a  of t h e  upper  Chena 
River  t o  de te rmine  t h e i r  s u i t a b i l i t y  as r e a r i n g  h a b i t a t  f o r  young-of-
the-year  g r a y l i n g .  Seven of t h e s e  ponds were chosen f o r  r e a r i n g  
experiments  t o  be conducted i n  1984. 

Two surveys  of Fa i rbanks  a r e a  s t r e a m s  were a l s o  conducted i n  1983. 
S t r e a m  c h a r a c t e r i s t i c s  and d a t a  on t h e  g r a y l i n g  p o p u l a t i o n  s t r u c t u r e  and 
s h i f t s  over  t i m e  of t h e  p o p u l a t i o n  s t r u c t u r e  of t h e  S a l c h a  River  and t h e  
Eas t  Fork of t h e  Chena River are p r e s e n t e d .  

KEY WORDS 

A r c t i c  g r a y l i n g ,  Tanana d r a i n a g e ,  e l e c t r o f i s h i n g ,  p o p u l a t i o n  estimates, 
creel  census ,  m i g r a t i o n s ,  s t o c k  s t r u c t u r e ,  p o p u l a t i o n  dynamics,  t a g g i n g ,  
stream surveys  and enhancement. 

BACKGROUND 

The Chena River  i s  t y p i c a l  of t h e  c lear ,  runoff  t y p e  streams common t o  
i n t e r i o r  Alaska.  The Chena o r i g i n a t e s  i n  t h e  Tanana H i l l s  approximately 
100 m i  east  of Fa i rbanks  a t  l a t .  65'N, long.  145OW and f lows  i n  a 
w e s t e r l y  d i r e c t i o n ,  emptying i n t o  t h e  Tanana River  j u s t  below t h e  c i t y  
of Fa i rbanks .  The e n t i r e  watershed  occupies  approximately 1,900 sq m i ,  
w i t h  t h e  r iver  b a s i n  100 m i  l o n g  and a maximum of 40 m i  wide.  The r i v e r  
h a s  been d i v i d e d  i n t o  17 s e c t i o n s  f o r  s t u d y  (F ig .  1) (Table  1). 

The f low of t h e  Chena River  a t  Fa i rbanks  h a s  a n  annual  average  of 
1,418 c f s  based on d a t a  c o l l e c t e d  by t h e  U.S. Geologica l  Survey s i n c e  
1947. The maximum a n n u a l  average  w a s  3,160 c f s  i n  1949 and t h e  minimum 
w a s  708 c f s  i n  1958. The 1967 f l o o d  accounted f o r  t h e  r e c o r d  maximum 
flow of  74,000 c f s  through Fa i rbanks .  

L ike  most i n t e r i o r  Alaska clear runoff  streams, t h e  Chena River  s u p p o r t s  
a l a r g e  p o p u l a t i o n  of Arc t ic  g r a y l i n g ,  Thymallus a r c t i c u s  ( P a l l a s ) .  
While t h e  Chena River c o n t a i n s  many s p e c i e s  of f i s h ,  t h e  g r a y l i n g  i s  t h e  
p r i n c i p a l  s p e c i e s  of r e c r e a t i o n a l  importance.  Due t o  i t s  proximi ty  t o  
Fa i rbanks ,  t h e  Chena River s u p p o r t s  t h e  l a r g e s t  g r a y l i n g  f i s h e r y  i n  t h e  
s ta te .  

The Chena Hot S p r i n g s  Road, which p a r a l l e l s  t h e  Chena River  from M i l e  26 
t o  i t s  te rminus  a t  M i l e  60,  c r o s s e s  t h e  r iver  seven  t i m e s ,  p r o v i d i n g  
easy  a c c e s s  f o r  f i shermen and r e c r e a t i o n i s t s  a l i k e .  It i s  i n  t h i s  area 
of i n t e n s e  f i s h i n g  p r e s s u r e  t h a t  t h e  1983 creel  census  w a s  conducted. 
Also w i t h i n  t h i s  area i s  t h e  250,000 a c r e  Chena River  R e c r e a t i o n  Area. 
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Table  1 .  Chena River  s t u d y  s e c t i o n s .  

S e c t i o n  

Number 


1 


2a 


2b 


3 


4 


5 


6 


7 


8 


9a 

9b 

10 


11 


1 2  


1 3  


14  


15 


16 


1 7  


S e c t i o n  Name 

River  Mouth t o  U n i v e r s i t y  Ave. 

U n i v e r s i t y  Ave. t o  Peger  Road 

Peger  Road t o  Wendell Street  

Wendell S t .  t o  Wainwright 
R a i l r o a d  

Wainwright R a i l r o a d  Bridge t o  
Badger Slough. 

Badger Slough 

Badger Slough t o  L i t t l e  Chena 

L i t t l e  Chena River  

L i t t l e  Chena t o  Nordale  Slough 

Nordale Slough t o  B l u f f s  

B l u f f s  t o  Bai ley  Bridge 

B a i l e y  Bridge t o  Hodgins Slough 

Hodgins Slough t o  Fourmile Creek 

Fourmile  Creek t o  F i r s t  Bridge 

F i r s t  Bridge t o  Second Bridge 

Second Bridge t o  North Fork 

North Fork of Chena River 

East Fork of Chena River 

West Fork of Chena River  

River  

Miles 


6 . 0  


6-8 


8-1 1 


11-14.5 


14.5-21.5 

21.5-24.5 

24.5-31 


31-55.5 


55.5-60 


60-76 


76-84 


84-88.5 


88.5-91 


91-95.5 


S e c t i o n  
Length 
Miles 

6 . 0  

2 .0  

3.0 

3.5 

7.0 

16.5 

3.0 

61.5 

6.5 

24.5 

4 .5  

16.0 

8.0 

4.5 

2.5 

4.5 

35 .0  

62:O 

35.0 
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Recent campsi te  c o n s t r u c t i o n  h e r e  by t h e  Alaska Department of N a t u r a l  
Resources ,  D i v i s i o n  of Parks ,  h a s  i n c r e a s e d  access t o  t h e  r i v e r  and 
f u r t h e r e d  r e c r e a t i o n a l  use.  

The Department of F i s h  and Game h a s  monitored a n g l e r  u s e  and h a r v e s t  
l e v e l s  on t h e  upper Chena s i n c e  1967 (Van H u l l e ,  1968; Roguski and 
Winslow, 1969; Roguski and Tack, 1970; Tack 1971, 1973, 1975, 1976; 
H a l l b e r g  1977-1982, Holmes, 1983).  Use l e v e l s  have shown a g e n e r a l  
i n c r e a s e ,  w h i l e  c a t c h  ra tes  and f i s h  s i z e  have remained r e l a t i v e l y  
c o n s t a n t .  

I n t e n s i v e  s t u d i e s  of A r c t i c  g r a y l i n g  s t o c k s  have been conducted i n  
s e l e c t e d  index areas f o r  s e v e r a l  y e a r s .  Standard mark and r e c a p t u r e  
methods t o  estimate g r a y l i n g  numbers were i n i t i a t e d  by Roguski and 
Winslow (1969) ,  and cont inued  by Roguski and Tack (19701, Tack 
(1971-1976) H a l l b e r g  (1977-1982) and Holmes (1983).  Informat ion  
o b t a i n e d  d u r i n g  t h e  p o p u l a t i o n  estimates a l s o  i n c l u d e s  l e n g t h  
f r e q u e n c i e s ,  age and l e n g t h  composi t ion,  and annual  s u r v i v a l / m o r t a l i t y  
r a t e s ,  a l l  of which a i d  i n  unders tanding  g r a y l i n g  l i f e  h i s t o r y  and 
e v a l u a t i n g  t h e  h e a l t h  of t h e  e x p l o i t e d  s t o c k s  of t h e  Chena River .  

The U.S. Army Corps of Engineers  h a s  c o n s t r u c t e d  a f l o o d  c o n t r o l  p r o j e c t  
on t h e  Chena River  a t  r iver  Mile 47. The p r o j e c t  i s  des igned  t o  channel  
f l o o d  w a t e r s  from t h e  upper  Chena River d i r e c t l y  i n t o  t h e  Tanana River, 
bypass ing  t h e  c i t y  of Fa i rbanks  and t h e  lower Chena, t h u s  p r o t e c t i n g  
b o t h  from f l o o d  waters. Other  f a c t o r s  a f f e c t i n g  t h e  r i v e r  i n c l u d e  t h e  
h o t  s p r i n g s  and r e s o r t  on t h e  North Fork, numerous r e c r e a t i o n  c a b i n s  on 
t h e  North and West Forks ,  and a m i l i t a r y  campground n e a r  Mullen Slough. 
Hydraul ic  go ld  mining o p e r a t i o n s  are a c t i v e  on t h e  L i t t l e  Chena River 
and East Fork, and mining a c t i v i t i e s  are scheduled on t h e  South and West 
Forks.  These a c t i v i t i e s ,  a long  w i t h  t h e  problems a s s o c i a t e d  w i t h  a c i t y  
and m i l i t a r y  complex l o c a t e d  i n  t h e  lower 15 m i  of t h e  r i v e r ,  pose a 
v a r i e t y  of management problems t o  t h e  S p o r t  F i s h  D i v i s i o n  i n  our  ongoing 
e f f o r t s  t o  m a i n t a i n  t h e  i n t e g r i t y  of t h e  Chena River and i t s  fauna.  

RECOMMENDATI O N S  

Research 

1. 	 P o p u l a t i o n  estimates on t h e  f i v e  index  s e c t i o n s  of t h e  Chena River  
should  b e  cont inued .  

2. 	 Index area sampling should  be performed on t h e  S a l c h a  and Chatanika 
R i v e r s  as t i m e  p e r m i t s .  

3. 	 E v a l u a t i o n  of r e c r u i t m e n t  e s t i m a t i n g  t e c h n i q u e s  should  be cont inued  
on t h e  Chena River. 

4 .  	 I n v e s t i g a t i o n s  of g r a y l i n g  p o p u l a t i o n s  should  c o n t i n u e  on 
headwaters  of major  r i v e r  systems i n  i n t e r i o r  Alaska.  

5 .  	 Knowledge of m o r t a l i t y  f a c t o r s  of Chena River  g r a y l i n g  should b e  
r e f i n e d  w i t h  s p e c i a l  emphasis p laced  on f i s h i n g  and hooking 
m o r t a l i t y .  
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6 .  	 Creel census  programs should b e  cont inued  on t h e  Chena River  system 
w i t h  emphasis on o b t a i n i n g  s t a t i s t i c a l l y  based c a t c h  d a t a .  Catch 
d a t a  on o t h e r  area g r a y l i n g  f i s h e r i e s  should be obta ined  as t i m e  
p e r m i t s .  

7 .  	 Grayl ing  p o p u l a t i o n  s t r u c t u r e  i n  t h e  upper Chena River  i n  t h e  a r e a  
of heavy f i s h i n g  p r e s s u r e  should be i n v e s t i g a t e d  and compared w i t h  
u n e x p l o i t e d  stream s e c t i o n s .  

8. 	 Use of small r a d i o  t r a n s m i t t e r s  t o  i n v e s t i g a t e  mixing of upper  and 
lower Chena River  g r a y l i n g  s t o c k s  d u r i n g  spawning, r e a r i n g ,  and 
o v e r w i n t e r i n g  should  b e  e v a l u a t e d .  

9 .  	 Develop a model of p r e d i c t e d  g r a y l i n g  y i e l d  based on m o r t a l i t y ,  
r e c r u i t m e n t ,  movement, and u s e  d a t a  o b t a i n e d  from t h e  Chena River. 

10. 	 Evalua te  growth rates of f r y  s tocked  i n t o  upper  Chena River r e a r i n g  
ponds. 

Management 

1. 	 Monitor ing of  development p r o j e c t s  a f f e c t i n g  t h e  Chena River  should 
b e  cont inued .  

2 .  	 Evalua te  t h e  need f o r  g r a y l i n g  s t o c k  enhancement on t h e  Chena 
River .  

3. 	 Assess g r a y l i n g  egg s o u r c e s ,  and e v a l u a t e  f r y  r e a r i n g  areas on t h e  
upper Chena River .  

OBJECTIVES 

1. 	 To estimate t h e  number of g r a y l i n g  a s  w e l l  as t o  assess 
and compare age  and s i z e  composi t ion of t h e  g r a y l i n g  
s t o c k s  i n  f i v e  Chena River and one Chatanika River  index  
s e c t i o n s  d u r i n g  J u l y  and e a r l y  August. 

2 .  	 To de termine  c a t c h  p e r  u n i t  of e f f o r t  and age  and s i z e  
composi t ion of g r a y l i n g  h a r v e s t e d  i n  major  Fa i rbanks  area 
f i s h e r i e s  i n c l u d i n g  t h e  Chena and Chatanika R i v e r s  and Badger 
and P i l e d r i v e r  Sloughs.  To perform a s t a t i s t i c a l l y  based 
c r e e l  census  t o  estimate a n g l e r  h o u r s  and h a r v e s t  on t h e  
upper Chena River from May 1 t o  September 15. 

3 .  	 To estimate t o t a l  annual  m o r t a l i t y  of g r a y l i n g  s t o c k s  w i t h i n  
t h e  f i v e  Chena River and one Chatanika River  index s e c t i o n s .  
To a t t e m p t  t o  estimate f i s h i n g  m o r t a l i t y  i n  t h e  upper 
Chena River  index  s e c t i o n .  

4 .  	 To develop methods t o  index o r  estimate s t o c k  r e c r u i t m e n t  
i n  t h e  f i v e  Chena River and one Chatanika River  index  
sect i o n s .  
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5. 	 To e v a l u a t e  t h e  importance of y e a r l y  movements and 
m i g r a t i o n s  of g r a y l i n g  w i t h i n  t h e  Chena River  i n  
c o n t r i b u t i n g  t o  a n g l e r  h a r v e s t s  and s t o c k  maintenance and 
q u a l i t y  through a t a g g i n g  program t o  assess movements and 
h a r v e s t s .  

6. 	 To perform summer and w i n t e r  surveys  of sha l low ponds i n  t h e  
area of t h e  upper  Chena River  t o  de te rmine  t h e i r  s u i t a b i l i t y  
as r e a r i n g  areas f o r  g r a y l i n g  f r y  f o r  f u t u r e  s t o c k  
enhancement. 

7 .  	 To de termine  t h e  need f o r  enhancement by s t o c k i n g  of g r a y l i n g  
i n  t h e  Chena River  through t h e  a n a l y s i s  of m o r t a l i t y ,  
movement, and r e c r u i t m e n t  d a t a .  

TECHNIQUES USED 

I n t e n s i v e  s t u d i e s  of Arctic g r a y l i n g  i n  1983 were conducted on f i v e  
index s e c t i o n s  i n  t h e  lower Chena River, s e c t i o n s  2b, %a,Dam S i t e ,  l o b ,  
and 12 .  S e c t i o n  2b and 8a  b o t h  l i e  below t h e  newly c o n s t r u c t e d  Chena 
River  Lakes Flood C o n t r o l  P r o j e c t  and may be d i r e c t l y  impacted d u r i n g  
t imes of f l o o d i n g .  S e c t i o n  2b l i e s  a d j a c e n t  t o  Fa i rbanks ,  i s  e a s i l y  
a c c e s s i b l e  and h a s ,  over  t h e  y e a r s ,  been exposed t o  heavy development. 
S e c t i o n  %a i s  l o c a t e d  approximately 15 m i  upstream of Fa i rbanks  and, 
w h i l e  t h i s  a r e a  remains f a i r l y  a c c e s s i b l e ,  i t  h a s  n o t  y e t  exper ienced  
i n t e n s i v e  development. The upper t h r e e  s e c t i o n s  are l o c a t e d  above t h e  
f l o o d  c o n t r o l  s t r u c t u r e .  The area known as t h e  D a m  S i t e  i s  t h e  3 m i  
s t r e t c h  of r i v e r  d i r e c t l y  upstream of t h e  c o n t r o l  s t r u c t u r e .  It i s  i n  
t h i s  area t h a t  f l o o d  waters from t h e  Chena River would e n t e r  t h e  
floodway and e v e n t u a l l y  f i n d  t h e i r  way i n t o  t h e  Tanana River .  Estimates 
h e r e  began i n  1972 (Tack 1973) and w i l l  b e  cont inued  i n  o r d e r  t o  moni tor  
any changes i n  t h e  g r a y l i n g  p o p u l a t i o n  s t r u c t u r e  as i t  re la tes  t o  t h e  
f l o o d  c o n t r o l  p r o j e c t .  S e c t i o n  10b i s  undeveloped, r e l a t i v e l y  
i n a c c e s s i b l e ,  and a n g l e r  u t i l i z a t i o n  i s  minimal; t h u s  i t  serves a s  a 
c o n t r o l  area i n  our  p o p u l a t i o n  estimates. A new index  area,  s e c t i o n  1 2 ,  
w a s  i n i t i a t e d  i n  1983. T h i s  s e c t i o n  i s  l o c a t e d  i n  t h e  upper Chena River  
i n  t h e  h e a v i l y  f i s h e d  p o r t i o n  of t h e  r i v e r .  P o p u l a t i o n  s i z e  and age  and 
growth i n f o r m a t i o n  from t h i s  s e c t i o n  w i l l  b e  compared w i t h  c a t c h  sample 
d a t a  o b t a i n e d  from t h e  upper Chena River  creel  census.  Grayl ing  
sampling on t h e  Chatanika River  w a s  n o t  performed i n  1983 due t o  mining 
s i l t a t i o n .  

Grayl ing  f o r  t a g g i n g ,  p o p u l a t i o n  estimates, and age and l e n g t h  
composi t ion were captured  by a boat-mounted, e l e c t r o f i s h i n g  u n i t  
d e s c r i b e d  by Van H u l l e  (1968) and Roguski and Winslow (1969).  
E l e c t r o f i s h i n g  p a s s e s  were made through each of t h e  3-mile-long Chena 
River index  s e c t i o n s  on t h r e e  s u c c e s s i v e  days.  Mark-recapture 
p o p u l a t i o n  estimates and t h e i r  a s s o c i a t e d  95% conf idence  i n t e r v a l s  were 
c a l c u l a t e d  u s i n g  t h e  Schnabel  t e c h n i q u e ,  as d e s c r i b e d  i n  Ricker  (197%).  

Scale samples for age  d e t e r m i n a t i o n  were t a k e n  from a subsample of 25% 
of t h e  f i s h  c a p t u r e d  d u r i n g  t h e  e l e c t r o f i s h i n g  runs .  S c a l e s  were 
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c leaned  and impressed on 20 m i l  acetate ,  u s i n g  a Carver  p r e s s  a t  20,000 
p s i ,  hea ted  t o  200°F f o r  30 seconds.  S c a l e s  were aged u s i n g  a Bruning 
200 m i c r o f i c h e  r e a d e r .  

Age f r e q u e n c i e s  o b t a i n e d  from t h e  index  sampling i n  s e c t i o n s  2b, 8a, Dam 
S i t e  and 10b through 1983 were m u l t i p l i e d  by p o p u l a t i o n  e s t i m a t e s  t o  
o b t a i n  per-mile e s t i m a t e s  of numbers of g r a y l i n g  i n  each age group. 
These d a t a  were used t o  estimate annual  s u r v i v a l  and m o r t a l i t y  by two 
d i f f e r e n t  methods,  c a t c h  curve  a n a l y s i s  and cohor t  a n a l y s i s .  

Three methods of indexing  s t o c k  r e c r u i t m e n t  were e v a l u a t e d  t h i s  y e a r .  
The f i r s t  method involved Schnabel mark-recapture  p o p u l a t i o n  e s t i m a t e s  
of  100-149 mm g r a y l i n g  i n  each index  s e c t i o n .  These p o p u l a t i o n  
estimates were made c o n c u r r e n t l y  w i t h  t h e  e s t i m a t e s  of g r a y l i n g  g r e a t e r  
t h a n  150 mm. By t h e  second method, Age I and I1 g r a y l i n g  were 
s e g r e g a t e d  u s i n g  l e n g t h  frequency a n a l y s i s .  The c a t c h  p e r  u n i t  e f f o r t  
of each of t h e  age c l a s s e s  i n  each index s e c t i o n  was t h e n  cons idered  as 
a n  index of abundance. For  t h e  t h i r d  method, a series of s e i n e  h a u l s  
were made i n  t h e  upper ,  middle ,  and lower Chena. The ca tch-per -uni t -
e f f o r t  of young-of-the-year g r a y l i n g  from t h e s e  s e i n e  h a u l s  was used a s  
an  index of t h e  r e l a t i v e  abundance of age 0 g r a y l i n g .  

A rov ing  c r e e l  census  w a s  conducted a long  t h e  upper  Chena River .  T o t a l  
a n g l e r  hours  were e s t i m a t e d  u s i n g  c o u n t s  of f ishermen a t  2 p.m. on s i x  
randomly-selected days p e r  month w i t h i n  weekend and weekday s t r a t a  
(Holmes 1981). I n t e r v i e w s  were made w i t h  a n g l e r s  c o n t a c t e d  d u r i n g  t h e  
r o v i n g  c ree l  census t o  compute c a t c h  s t a t i s t i c s  and a n g l e r  p r o f i l e  
i n f o r m a t i o n .  A l l  angler-caught  f i s h  were measured and s c a l e  samples 
taken .  

S m a l l  ponds and g r a v e l  p i t s  i n  t h e  a r e a  of t h e  upper  Chena River  were 
surveyed f o r  p h y s i c a l ,  chemica l ,  and b i o l o g i c a l  c h a r a c t e r i s t i c s  t o  
de te rmine  t h e i r  s u i t a b i l i t y  as g r a y l i n g  f r y  r e a r i n g  areas. Winter  
sampling w a s  performed t o  estimate l e v e l s  of d i s s o l v e d  oxygen i n  t h e  
ponds. 

Grayl ing  movement s t u d i e s  emphasized tagging  and r e c a p t u r e  e f f o r t s  i n  
a r e a s  which have n o t  been h e a v i l y  sampled i n  t h e  p a s t  few y e a r s .  
Grayl ing  were c a p t u r e d  by hook and l i n e  and boat-mounted e l e c t r o f i s h i n g .  

Grayl ing  g r e a t e r  t h a n  200 mm i n  l e n g t h  were tagged u s i n g  a numbered Floy 
i n t e r n a l  anchor t a g  i n s e r t e d  i n t o  t h e  d o r s a l  musculature .  No g r a y l i n g  
were tagged d u r i n g  t h e  f i v e  index s e c t i o n  p o p u l a t i o n  estimates. 

F I N D I N G S  

P o p u l a t i o n  Es t imates  

Chena River:  

The 1983 populat i -on estimates show i n c r e a s e s  of 161 and 51 g r a y l i n g  p e r  
m i l e  f o r  t h e  lower r i v e r  s e c t i o n s  2b, and 8a, r e s p e c t i v e l y  (Table  2 ) .  
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Table  3. Popula t ion  estimates f o r  Arc t ic  g r a y l i n g  g r e a t e r  t h a n  150 mm 
f o r k  l e n g t h  i n  index s e c t i o n s  of Chena River  1968-1983. 

River  
S e c t  i o n  Year 

2b 	 1968 

1969 

1970 

1971 

1972 

1973 

1974 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 


8a 	 1979 

1980 

1981 

1982 

1983 


Dam S i t e  	 1972 

1973 

1974 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 


10b *1970 

1980 

1981 

1982 

1983 


Date 

J u l y  2-10 
Aug. 30-Sept. 3 
June 22-26 
J u l y  3-10 
J u l y  25-28 
J u l y  22-24 
J u l y  11-14 
J u l y  25-28 
J u l y  26-30 
J u l y  1-4 
Aug. 7-10 
J u l y  16-20 
J u l y  13-15 

Aug. 20-23 
J u l y  14-17 
Aug. 3-6 
J u l y  13-15 
J u l y  5-7 

June 27-29 
J u l y  18-19 
J u l y  9-11 
Aug. 4-6 
J u l y  26-30 
Aug. 8-11 
J u l y  17-20 
J u l y  29-Aug. 1 
Aug. 11-14 
J u l y  23-27 
J u l y  8-12 

June  -/-July 7 
Aug. 12-15 
J u l y  21-24 
J u l y  28-30 
J u l y  19-21 

(Schnabel Es t imate)  
g r / m i  

767 

1 ,323  

1,479 

2,095 


978 

679 

642 

596 

479 

254 

316 

463 

419 

185 

346 


269 

284 

359 

139 

190 


1,306 

800 

416 

464 

437 

495 

26 1 

339 

483 

37 1 

334 


1,873 
1 ,163  
1 ,391  
1 ,400  
1 , 4 5 8  

* The 1970 estimate w a s  conducted on t h e  e n t i r e  16  m i  of s e c t i o n  10. 
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The l a r g e  d iscrepancy  i n  c a t c h a b i l i t y  estimates i n  t h e  Dam S i t e  s e c t i o n  
between 1982 and 1983 i s  probably a r e s u l t  of t h e  h i g h  w a t e r  c o n d i t i o n s  
encountered d u r i n g  1982. The h i g h e r  muddy w a t e r  would r e s u l t  i n  lowered 
c a t c h  e f f i c i e n c y .  T h i s  p o i n t s  up t h e  e f f e c t  t h a t  y e a r  t o  y e a r  
v a r i a b i l i t y  i n  water c o n d i t i o n s  can have on c a t c h  r a t e s .  I n  t h e  f u t u r e ,  
w a t e r  d e p t h ,  v e l o c i t y ,  and t u r b i d i t y  w i l l  be  measured d u r i n g  sampling s o  
t h a t  t h e  e f f e c t s  of water c o n d i t i o n s  can b e  accounted f o r .  

Age and Length S t r u c t u r e  

Chena River: 

Age d e t e r m i n a t i o n s  were made from scale samples t a k e n  from 477 g r a y l i n g  
captured  d u r i n g  t h e  index sampling (Table  4 ) .  The Age I11 y e a r  c lass  
w a s  v e r y  s t r o n g  (45.1% of t h e  t o t a l  p o p u l a t i o n ) .  T h i s  i s  w e l l  above t h e  
p a s t  5 y e a r  average  of 32%. On t h e  o t h e r  hand, t h e  normally s t r o n g  Age 
I V  y e a r  c l a s s  was v e r y  weak (8.0% of  t h e  t o t a l  p o p u l a t i o n ) .  This  i s  
w e l l  below t h e  f i v e  y e a r  average  of 22%. This  combination of a s t r o n g  
Age 111 y e a r  c l a s s  and a weak Age I V  y e a r  c l a s s  was p r e d i c t e d  based on 
1982 age f r e q u e n c i e s  (Holmes 1983). 

Poor spawning s u c c e s s  o r  young-of-the-year s u r v i v a l  appear  t o  be t h e  
major d e t e r m i n a t e s  of y e a r  c lass  s t r e n g t h .  A s  w a s  t h e  case l a s t  y e a r ,  a 
h i g h  c o r r e l a t i o n  w a s  found getween numbers of g r a y l i n g  and t h e  average 
r a t e  of r iver  d i s c h a r g e  ( f t  /see) d u r i n g  May, June,  and J u l y  of t h e i r  
n a t a l  y e a r s  (r=-0.95 and -0.89 f o r  Age I11 and IV f i s h ,  r e s p e c t i v e l y )  
( F i g u r e s  2 and 3 ) .  T h i s  c o r r e l a t i o n  of y e a r  c lass  s t r e n g t h  and water 
d i s c h a r g e  w a s  no ted  by Tack (1971) when an e n t i r e  Chena River g r a y l i n g  
y e a r  c l a s s  w a s  miss ing  due t o  t h e  major f l o o d  of 1967. 

A l l  1,949 g r a y l i n g  captured  d u r i n g  t h e  index  a r e a  sampling were measured 
f o r  l e n g t h  frequency a n a l y s i s  (Table  5 ) .  A s  i n  t h e  p a s t ,  a h i g h e r  
p e r c e n t a g e  of l a r g e r  and o l d e r  f i s h  occurred  i n  t h e  upper r iver  s e c t i o n s  
t h a n  i n  S e c t i o n s  2b and 8a. This  i s  apparent  b o t h  by l e n g t h  frequency 
a n a l y s i s  and by comparisons of mean l e n g t h s .  The mean l e n g t h s  i n  each 
index  s e c t i o n  i n  1983 were v e r y  s i m i l a r  t o  t h o s e  of t h e  p a s t  5 y e a r s  
(Table  6 ) .  Only s e c t i o n  2b h a s  shown a s t e a d y  d e c l i n e  i n  mean l e n g t h  
s i n c e  1976 (r=-0.90, P<O.05). T h i s  d e c l i n e  i n  l e n g t h  p a r a l l e l s  t h e  
p o p u l a t i o n  d e c l i n e  i n  s e c t i o n  2b. 

The i n c r e a s e  i n  average f o r k  l e n g t h  between s e c t i o n s  as one moves 
upstream i s  p a r a l l e l e d  by an i n c r e a s e  i n  p e r c e n t  of mature  f i s h  
(>270 mm) (Table  5 ) .  S e c t i o n  2b and 8a  averaged only  0.6% mature f i s h .  
I n  1976 n e a r l y  5% of  t h e  f i s h  i n  s e c t i o n  2b were mature.  The D a m  S i t e ,  
l o b ,  and s e c t i o n  12 had 19.1,  11.0,  and 10.8 p e r c e n t  mature  f i s h  
r e s p e c t i v e l y .  Tagging and m o r t a l i t y  s t u d i e s  are be ing  done t o  ,a t tempt  
t o  de te rmine  if h i g h e r  m o r t a l i t y  i n  t h e  lower r i v e r  s e c t i o n s  o r  upstream 
m i g r a t i o n  a r e  r e s p o n s i b l e  f o r  t h e  l a c k  of mature  f i s h  i n  t h e  lower 
r i v e r . 

12 













S u r v i v a l  and M o r t a l i t y  

T o t a l  M o r t a l i t y :  

By fo l lowing  t h e  d e c l i n e s  i n  t h e  numbers of i n d i v i d u a l s  i n  an age class 
from 1980 t o  1983 (cohor t  a n a l y s i s ) ,  estimates of s u r v i v a l  and m o r t a l i t y  
were obta ined .  Estimates of t o t a l  a n n u a l  m o r t a l i t y  of  between 53.6% and 
61.8% were c a l c u l a t e d  f o r  t h e  1974 t o  1977 y e a r  c l a s s e s  (Table  7 ) .  The 
mean m o r t a l i t y  estimate f o r  a l l  y e a r  c l a s s e s  was 58.1%. This  v a l u e  i s  
v e r y  s i m i l a r  t o  t h e  1982 average  m o r t a l i t y  e s t i m a t e  of 61.3%. The 
average  y e a r l y  s u r v i v a l  w a s  e s t i m a t e d  a s  41.9% of t h e  p o p u l a t i o n  over  
Age 111. These m o r t a l i t y  and s u r v i v a l  estimates r e p r e s e n t  t h e  
p o p u l a t i o n  d e c l i n e s  of f o u r  age  classes f o r  4 y e a r s  each.  The 
c o n s i s t e n t  n a t u r e  of t h e s e  estimates i n d i c a t e  t h a t  t h e y  a r e  r e l a t i v e l y  
r e l i a b l e .  

F i s h i n g  M o r t a l i t y :  

Knowledge of t h e  l e v e l  of f i s h i n g  m o r t a l i t y  i s  v e r y  impor tan t  t o  t h e  
management of a f i s h e r y ,  e s p e c i a l l y  a r e l a t i v e l y  i n t e n s e  f i s h e r y  such a s  
i s  found on t h e  Chena River. Using p o p u l a t i o n  e s t i m a t e s  and c a t c h  
s t a t i s t i c s ,  I developed a g e n e r a l  estimate of t h e  p r o p o r t i o n  of t o t a l  
m o r t a l i t y  on t h e  Chena River  due t o  f i s h i n g .  

I n  1983 t h e r e  were an  e s t i m a t e d  57,456 g r a y l i n g  l a r g e r  t h a n  150 mm i n  
t h e  lower 108 miles of t h e  Chena River .  With an annual  m o r t a l i t y  ra te  
of  58.1%, an  e s t i m a t e d  t o t a l  of  33,382 g r a y l i n g  d i e d  i n  t h e  Chena i n  
1983. From t h e  creel  c e n s u s ,  an e s t i m a t e d  h a r v e s t  f o r  t h e  e n t i r e  r iver  
of 23,834 g r a y l i n g  was o b t a i n e d  (10,821 upper Chena, 13,013 lower 
r i v e r ) .  Thus,  over  two t h i r d s  of a l l  t h e  Chena River  m o r t a l i t y  w a s  a 
r e s u l t  of f i s h i n g .  The e s t i m a t e d  ra te  of f i s h i n g  m o r t a l i t y ,  t h e n ,  w a s  
41.5%, and t h e  e s t i m a t e d  ra te  of n a t u r a l  m o r t a l i t y  was 16.6%. 

It i s  c l e a r  t h a t  s p o r t  f i s h i n g  i s  t h e  major m o r t a l i t y  f a c t o r  i n  t h e  
Chena R i v e r ,  However, t h e  t o t a l  m o r t a l i t y  l e v e l  may n o t  be abnormally 
h i g h  s i n c e  m o r t a l i t y  r a t e s  of around 60% f o r  g r a y l i n g  are n o t  uncommon. 
Even i n  t h e  compara t ive ly  l i g h t l y  e x p l o i t e d  Goodpaster R i v e r ,  Tack 
(1975) e s t i m a t e d  t h e  m o r t a l i t y  r a t e  a t  57%. 

The e s t i m a t e  of f i s h i n g  m o r t a l i t y  does n o t  t a k e  i n t o  c o n s i d e r a t i o n  
m o r t a l i t y  caused by hooked-and-lost o r  hooked-and-released f i s h .  I f  a 
h i g h  percentage  of t h e s e  f i s h  d i e ,  i t  would i n c r e a s e  t h e  a c t u a l  f i s h i n g  
m o r t a l i t y .  One i n d i c a t i o n  t h a t  hooking m o r t a l i t y  may not  be h i g h  i s  t h e  
number of f i s h  w i t h  hook scars examined d u r i n g  t h e  index  area sampling. 
Almost 36% of a l l  t h e  f i s h  g r e a t e r  t h a n  200 mm had a major hooking wound 
( t o r n  j a w ,  miss ing  m a x i l l a r y ,  damaged e y e s ,  e t c . ) .  This  i n d i c a s e s  t h a t  
over  one- th i rd  of t h e  f i s h  i n  t h e  s t o c k  have been hooked and r e l e a s e d ,  
o r  l o s t  and have s u r v i v e d .  Thus,  i t  may be t h a t  g r a y l i n g  are r e s i s t a n t  
t o  hooking stress (Tack 1972). A hooking m o r t a l i t y  s t u d y  w i l l  be  
conducted i n  t h e  f u t u r e  t o  v e r i f y  t h i s .  
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Recruitment 

The Chena River  g r a y l i n g  f i s h e r y  i s  h e a v i l y  dependent upon t h e  111 and 
I V  y e a r  age c l a s s e s  (Hal lberg  1982, Holmes 1983). S ince  low y e a r  
c l a s s e s  can have a major e f f e c t  on p o p u l a t i o n  s t r u c t u r e  and t h e  f i s h e r y ,  
a method of e s t i m a t i n g  upcoming y e a r  c l a s s  s t r e n g t h  i s  d e s i r a b l e .  

I n  1983, t h r e e  methods of indexing  o r  e s t i m a t i n g  t h e  s t r e n g t h  of Age 0 ,  
I ,  and I1 y e a r  c l a s s e s  ( t o  be used as i n d i c e s  of r e c r u i t m e n t )  were 
e v a l u a t e d .  The f i r s t  method involved a c t u a l  mark-recapture  p o p u l a t i o n  
e s t i m a t e s  of g r a y l i n g  100-149 mm i n  l e n g t h .  These estimates were 
performed c o n c u r r e n t l y  w i t h  t h e  estimates of g r a y l i n g  l a r g e r  t h a n  150 mm 
i n  each Chena River  index  s e c t i o n .  The 100-149 nun l e n g t h  range 
encompasses p a r t  of t h e  Age I and p a r t  of t h e  Age I1 y e a r  classes and 
r e p r e s e n t s  a s i z e  range which should r e c r u i t  t o  t h e  f i s h e r y  t h e  n e x t  
y e a r .  

P o p u l a t i o n  estimates of t h e  100-149 mm long  f i s h  were q u i t e  low 
(Table  8 ) .  This  could be a r e s u l t  of a c t u a l  low p o p u l a t i o n  numbers o r  
of d i f f i c u l t y  w i t h  c a p t u r i n g  t h e s e  smaller f i s h .  The number of 
r e c a p t u r e s  i n  each s e c t i o n  was a l s o  v e r y  low. This  r e s u l t e d  i n  v e r y  
l a r g e  conf idence  i n t e r v a l s  around t h e  e s t i m a t e s .  The v a l u e  of t h i s  
method w i l l  be determined when w e  re la te  t h e s e  p o p u l a t i o n  e s t i m a t e s  t o  
numbers of o l d e r  f i s h  i n  f u t u r e  y e a r s .  

The second index  of r e c r u i t m e n t  involved  de termining  t h e  catch-per-uni t -  
e f f o r t  of Age I and I1 g r a y l i n g  from t h e  index sampling of s e c t i o n s  2b, 
8a, D a m  S i t e ,  and lob .  A l l  g r a y l i n g  captured  d u r i n g  t h e  index sampling 
w e r e  measured. Using l e n g t h  frequency a n a l y s i s ,  t h e  average  c a t c h  ra te  
of Age I and I1 g r a y l i n g  captured  i n  all s e c t i o n s  w a s  determined f o r  
1980 through 1983 (Table  9 ) .  A h i g h  c o r r e l a t i o n  (r=0.946) was found 
between t h e  c a t c h  r a t e  of Age I f i s h  and t h e  c a t c h  ra te  of Age I1 f i s h  
i n  t h e  f o l l o w i n g  y e a r  ( F i g u r e  4 ) .  A s i m i l a r l y  h i g h  c o r r e l a t i o n  
(r=0.956)  w a s  o b t a i n e d  between t h e  c a t c h  r a t e  of Age I1 g r a y l i n g  and t h e  
average  number of Age I11 g r a y l i n g  p e r  m i  i n  t h e  index s e c t i o n s  t h e  
f o l l o w i n g  y e a r  ( F i g u r e  5 ) .  These h i g h  c o r r e l a t i o n s  i n d i c a t e  t h a t  t h i s  
method may he v e r y  u s e f u l  as an index of t h e  s t r e n g t h  of f u t u r e  y e a r  
c l a s s e s .  However, more work needs t o  be done s i n c e ,  due t o  t h e  low 
number of y e a r s  of d a t a  a v a i l a b l e ,  t h e  c o r r e l a t i o n s  mentioned were n o t  
s t a t i s t i c a l l y  s i g n i f i c a n t  (P 20.05).  

The t h i r d  r e c r u i t m e n t  index  e v a l u a t e d  t h e  s t r e n g t h  of t h e  young-of-the- 
y e a r  age  c lass .  A series of 15 s e i n e  h a u l s  were made i n  v a r i o u s  h a b i t a t  
t y p e s  i n  a r e a s  of t h e  upper ,  middle ,  and lower Chena River .  The average  
c a t c h  r a t e  of Age 0 f i s h  decreased  i n  an upstream d i r e c t i o n :  60.4,  2 7 . 7 ,  
and 3.5 Age 0 g r a y l i n g  p e r  100 f t  of s e i n e  h a u l  f o r  t h e  lower,  middle  
and upper Chena River,  r e s p e c t i v e l y .  The r e l a t i v e  s t r e n g t h  of t h i s  
Age 0 y e a r  c l a s s  and t h e  v a l u e  of t h i s  e s t i m a t i n g  technique  w i l l  be  
e v a l u a t e d  i n  f u t u r e  y e a r s  as more d a t a  become a v a i l a b l e .  

Of t h e  t h r e e  r e c r u i t m e n t  e s t i m a t i n g  methods, t h e  p o p u l a t i o n  estimates of 
100-149 mm g r a y l i n g  appeared t o  be t h e  l e a s t  promising.  Very low 
c a p t u r e  and r e c a p t u r e  r a t e s  r e s u l t e d  i n  low p o p u l a t i o n  estimates w i t h  
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wide conf idence  i n t e r v a l s .  However, t h e r e  w a s  a v e r y  h i g h  c o r r e l a t i o n  
(r=0.985; p<0.05) between t h e s e  p o p u l a t i o n  e s t i m a t e s  and t h e  
c a t c h - p e r - u n i t - e f f o r t  of Age I1 g r a y l i n g  i n  each s e c t i o n  ( F i g u r e  6 ) .  
T h i s  i n d i c a t e s  t h a t  t h e  p o p u l a t i o n  estimates of g r a y l i n g  100-149 mm may 
be r e l a t i v e l y  a c c u r a t e  ( d e s p i t e  low r e c a p t u r e  r a t e s )  and may i n d i c a t e  
low r e c r u i t m e n t  f o r  n e x t  y e a r .  

The c a t c h - p e r - u n i t - e f f o r t  estimates of Age I and e s p e c i a l l y  Age I1 
g r a y l i n g  taken  from t h e  p o p u l a t i o n  estimates appeared more a c c u r a t e .  
Based on t h e  r e g r e s s i o n  of Age I1 t o  Ages I11 g r a y l i n g  (F ig .  5 ) ,  t h e r e  
w i l l  be  an average  of 136 Age I11 g r a y l i n g  p e r  m i l e  i n  1984.  T h i s  i s  
w e l l  below t h e  p r e v i o u s  4 y e a r  average  of 195 Age I11 g r a y l i n g  p e r  m i l e .  
Also,  t h e  r e g r e s s i o n  o f  Age I t o  Age I1 g r a y l i n g  (F ig .  4)  p r e d i c t s  an  
e l e c t r o f i s h i n g  CPUE of 51 Age I1 g r a y l i n g  p e r  day i n  1984 which i s  w e l l  
below t h e  4 y e a r  average  of 89 Age I1 g r a y l i n g  p e r  day. Knowledge of 
s imi l a r  low y e a r  classes i n  t h e  f u t u r e  may a l l o w  u s  t o  enhance t h e  y e a r  
c l a s s  s t r e n g t h  through a s t o c k i n g  program. 

Creel Census 

Upper Chena River: 

R e s u l t s  of t h e  138 day creel  census  (May 1 - Sept .  15) appear  i n  Table  
10. During t h i s  p e r i o d ,  a c a l c u l a t e d  19,018 a n g l e r  h o u r s  were expended 
t o  h a r v e s t  10,821 g r a y l i n g  from t h e  upper  Chena River  above M i l e  26 of 
t h e  Chena Hot S p r i n g s  Road. The e s t i m a t e d  c a t c h  r a t e  w a s  0.58 g r a y l i n g  
caught  and k e p t  p e r  hour .  With catch-and-released f i s h  i n c l u d e d ,  t h e  
ca tch-per -uni t -e f for t  w a s  1.02 g r a y l i n g  p e r  hour .  

R e l a t i v e l y  good weather  c o n d i t i o n s  r e s u l t e d  i n  c o n s i s t e n t l y  h i g h  u s e  
levels  f o r  May, June ,  and J u l y .  However, poor weather  and h i g h e r  water 
l e v e l s  probably accounted f o r  t h e  much lower u s e  l e v e l s  i n  August and 
September. O v e r a l l ,  t h e  1983 t o t a l  a n g l e r  u s e  w a s  v e r y  n e a r  t h e  summer 
of 1982 l e v e l .  

The ca tch-per -uni t -e f for t  w a s  r e l a t i v e l y  h i g h  i n  May and g r a d u a l l y  
decreased throughout  t he  summer u n t i l  i t  increased a g a i n  i n  September. 
T h i s  t r e n d  i s  commonly s e e n  i n  t h e  Chena, w i t h  t h e  h i g h e r  c a t c h  ra tes  i n  
t h e  e a r l y  and l a t e  season  r e f l e c t i n g  g r a y l i n g  m i g r a t i o n s  through t h e  
f i s h e r y .  The o t h e r  major f a c t o r  a f f e c t i n g  t h e  c a t c h  ra te  i s  water 
c o n d i t i o n s .  High waters due t o  r a i n  o f t e n  reduce  c a t c h  ra tes ,  and i n  
1983, s i l t y  water due t o  p l a c e r  mining on t h e  E a s t  Fork of t h e  Chena 
River  reduced t h e  c a t c h - p e r - u n i t - e f f o r t  t o  n e a r  z e r o  d u r i n g  p a r t s  of 
J u l y  and August. 

A summary of creel  census  r e s u l t s  s i n c e  1970 a p p e a r s  i n  Table  11; Since  
1980 t h e  months of May and September have been inc luded  i n  t h e  creel  
census .  The 1983 t o t a l  of 19,018 a n g l e r  h o u r s  i s  v e r y  n e a r  t h e  average  
u s e  s i n c e  1980 of 19,055 a n g l e r  hours .  However, t h e  CPUE and,  
t h e r e f o r e ,  t h e  h a r v e s t  are somewhat lower t h a n  i n  r e c e n t  y e a r s .  

It a p p e a r s  t h a t  weather  c o n d i t i o n s  have a major  e f f e c t  on u s e  levels  on 
t h e  Chena River. S i n c e  1983 each t i m e  a creel  census  count was made, 
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t h e  weather  was r a t e d  from 1 t o  4 where 1 = v e r y  good weather  and 4 = 
v e r y  poor weather .  Over t h i s  p e r i o d ,  t h e  average number of f i shermen 
counted on a day w i t h  a r a t i n g  of 1 w a s  26, whi le  an  average  of o n l y  5 
people  were counted on days w i t h  a r a t i n g  of 4.  The average  number of 
f ishermen p e r  count w a s  19 on days r a t e d  2 and 13 on days r a t e d  3,  
r e s p e c t i v e l y .  I t ' s  c l e a r ,  t h e n ,  t h a t  weather  c o n d i t i o n s  are a major  
de te rminant  of u s e ;  and t h e r e f o r e ,  year- to-year  f l u c t u a t i o n s  i n  u s e  
should  b e  e v a l u a t e d  i n  t h i s  l i g h t .  

For comparison w i t h  p a s t  y e a r s ,  creel  census  r e s u l t s  from June  1 -
Aug. 31 were c a l c u l a t e d  (F ig .  7 ) .  The a n g l e r  hour  t o t a l  f o r  t h i s  p e r i o d  
was 12,183, which i s  s l i g h t l y  dswn from t h e  8 y e a r  average  of 13,678. 
The June - August h a r v e s t  of '5,490 g r a y l i n g  and t h e  CPUE of 0.43 
g r a y l i n g  p e r  hour  were b o t h  lower t h a n  t h e i r  p r e v i o u s  8 y e a r  averages  of 
9,065 and 0.66 f o r  h a r v e s t  and CPUE, r e s p e c t i v e l y .  

A p a r t i a l  e x p l a n a t i o n  of t h e  low c a t c h  ra te  and h a r v e s t  f o r  1983 may b e  
t h e  v e r y  low r e p r e s e n t a t i o n  of b o t h  Age 111 and I V  g r a y l i n g  i n  t h e  c r e e l  
(Table  1 2 ) .  Age I V  i s  probably low due t o  t h e  weakness of t h a t  age 
c l a s s  i n  t h e  p o p u l a t i o n  (Table  4 ) .  However, t h e  Age I11 y e a r  class i s  
v e r y  s t r o n g  (45.1% of t h e  t o t a l  p o p u l a t i o n s )  (Table  4 ) ,  b u t  i t  w a s  n o t  
w e l l  r e p r e s e n t e d  i n  t h e  creel .  The average  l e n g t h  of t h e  Age I11 f i s h  
i n  1983 w a s  1 7 7  mm. The p r e v i o u s  3-year average f o r  t h i s  age  c lass  w a s  
192 mm. The smaller s i z e  of t h e  1983 Age I11 f i s h  may be r e s p o n s i b l e  
f o r  t h e i r  l a c k  of r e p r e s e n t a t i o n  i n  t h e  creel .  The t o t a l  CPUE 
( i n c l u d i n g  t h o s e  f i s h  which were caught  and r e l e a s e d )  w a s  1.02 g r a y l i n g  
p e r  hour .  T h i s  h i g h e r  CPUE may i n d i c a t e  t h a t  a l a r g e  p e r c e n t  of t h e  
a n g l e r s  found t h e  1983 Age 111 g r a y l i n g  t o o  s m a l l  t o  keep. 

The average s i z e  of g r a y l i n g  h a r v e s t e d  i n  t h e  f i s h e r y  w a s  259 mm. The 
r e l a t i v e l y  minor i n f l u e n c e s  of b o t h  t h e  Age 111 and I V  y e a r  classes i n  
t h e  c a t c h  probably account  f o r  t h e  l a r g e  average  s i z e .  F i s h  caught  i n  
May averaged 278.5 mm. Over h a l f  of t h e  4,160 f i s h  h a r v e s t e d  i n  May 
were of spawning s i z e  (>270 mm). T h i s  h a r v e s t  r e p r e s e n t s  over  h a l f  of 
t h e  e s t i m a t e d  p o p u l a t i o n  of spawning a d u l t s  i n  t h e  upper  Chena. 
T h e r e f o r e ,  f i s h i n g  can have a s i g n i f i c a n t  impact on t h e  a d u l t  
p o p u l a t i o n .  It should be noted  however, t h a t  many of t he  l a r g e r  f i s h  
which are h a r v e s t e d  i n  May and September probably r e p r e s e n t  a d u l t s  which 
a r e  m i g r a t i n g  through t h e  f i s h e r y  on t h e i r  way t o  o r  from one of t h e  
f o r k s  of t h e  Chena and,  t h e r e f o r e ,  t h e  p e r c e n t a g e  of a d u l t s  h a r v e s t e d  
from t h e  upper  Chena i s  n o t  as g r e a t  as i t  appears .  S t i l l ,  t h e  h a r v e s t  
of l a r g e r  f i s h  ( e s p e c i a l l y  i n  t h e  s p r i n g )  should  b e  monitored f o r  any 
s h i f t s  which might i n d i c a t e  a s h o r t a g e  of spawning a d u l t s .  

Tagging Study 

T h i s  s t u d y  w a s  i n i t i a t e d  i n  June of 1980 t o  f u r t h e r  o u r  unders tanding  of 
i n t r a s t r e a m  movements of g r a y l i n g  i n  t h e  Chena River .  P a s t  i n f o r m a t i o n ,  
i n c l u d i n g  age and l e n g t h  f r e q u e n c i e s  and creel  census  d a t a ,  had 
i n d i c a t e d  a g e n e r a l  upstream movement of g r a y l i n g  as t h e y  grew o l d e r .  
We hoped t o  l e a r n ,  through t h e  t a g g i n g  s t u d y ,  i f  t h i s  upstream movement 
occurred  and i f  i t  w a s  impor tan t  i n  s u s t a i n i n g  c a t c h  ra tes  on t h e  upper  
Chena River. 
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I n  1983, 454 g r a y l i n g  l a r g e r  t h a n  200 mm were tagged ,  making a 4 y e a r  
t o t a l  of 4,519. I n  1983, 118 f i s h  were r e c a p t u r e d ,  making a t o t a l  of 
535 o r  11.8% of  t h e  t o t a l  marked. A s  i n  t h e  p a s t  y e a r s  t h e  m a j o r i t y  
(65.3%) of t h e  r e c a p t u r e s  were caught i n  t h e  same s e c t i o n  a s  marked, 
showing no a p p a r e n t  movement. Of t h e  39 r e c a p t u r e s  which had moved, 19 
had moved upstream and 20 had moved downstream (Table 1 3 ) .  

The low p r o p o r t i o n  of demonstrated upstream movement (16.1% of a l l  
r e c a p t u r e s )  t e n d s  t o  d i s p r o v e  t h e  h y p o t h e s i s  of upstream m i g r a t i o n  w i t h  
i n c r e a s i n g  age.  However , s e v e r a l  f a c t o r s  which may b e  a f f e c t i n g  t h e s e  
r e s u l t s ,  i n c l u d i n g  s i z e  of f i s h  tagged ,  t i m e  of t a g g i n g ,  and t i m e  and 
method of r e c a p t u r e ,  are be ing  i n v e s t i g a t e d .  I n  a d d i t i o n ,  o t h e r  methods 
of  e v a l u a t i n g ,  t h e  upstream movement of g r a y l i n g  a r e  under  c o n s i d e r a t i o n  
and w i l l  be  r e p o r t e d  on n e x t  y e a r .  

Grayl ing  S tock  Enhancement 

Need For  Enhancement: 

With a h igh  average m o r t a l i t y  r a t e  (approx. 60%) t h e  h e a v i l y  f i s h e d  
s t o c k  of t h e  Chena River  i s  dependent on s t r o n g  r e c r u i t m e n t  t o  t h e  Age 
I11 and I V  y e a r  c l a s s e s .  Low spawning s u c c e s s  o r  low j u v e n i l e  s u r v i v a l  
h a s  o c c a s i o n a l l y  r e s u l t e d  i n  weak y e a r  c l a s s e s .  A method of p r e d i c t i n g  
t h e s e  weak y e a r  classes ( r e c r u i t m e n t  e s t i m a t e s )  would e n a b l e  b i o l o g i s t s  
t o  improve s t o c k  s t r u c t u r e  through an  enhancement program. 

Enhancement Methods: 

Small  w i n t e r  k i l l  ponds are used s u c c e s s f u l l y  as summer r e a r i n g  a r e a s  
f o r  j u v e n i l e  g r a y l i n g  p r i o r  t o  s t o c k i n g  i n  t h e  Delta Clearwater River .  
T h i s  method provides  i n c r e a s e d  growth and probably improves s u r v i v a l  
o v e r  stream s tocked  g r a y l i n g .  Ridder (1981) r e p o r t e d  average  s i z e s  of 
Age I pond r e a r e d  f i s h  which were n e a r l y  as l a r g e  as Age I1 w i l d  f i s h .  
The improved growth provided by t h i s  method could be used t o  b o l s t e r  t h e  
numbers of f i s h  i n  c e r t a i n  weak age  c l a s s e s  i n  t h e  Chena River .  

I n i t i a l  surveys  aimed a t  implementing t h e  pond r e a r i n g  techniques  were 
conducted on t h e  Chena River i n  1983. These surveys  involved  t h e  
l o c a t i o n  and e v a l u a t i o n  of 21 s m a l l  ponds and g r a v e l  p i t s  i n  t h e  a r e a  of 
t h e  upper Chena River .  From t h i s  group,  seven p i t s  ( l o c a t e d  a t  m i l e s  
32.9,  33.3,  36.3,  38.8, 43.7,  45.6, and 48.0 of t h e  Chena Hot Spr ing  
Road) were chosen f o r  p o s s i b l e  g r a y l i n g  s t o c k i n g  experiments  based on 
t h e i r  ease of a c c e s s, p r o d u c t i v i t y , d e p t h ,  w i n t e r  d i s s o l v e d  oxygen 
l e v e l s ,  and bottom contours .  I n  1984, g r a y l i n g  f r y  w i l l  be  s tocked  i n t o  
some of t h e s e  ponds t o  de te rmine  i f  t h e  pond-reared f i s h  do e x p e r i e n c e  
improved growth ra tes  over  w i l d  s t o c k s .  I f  i n c r e a s e d  growth does occur  
and i f  t h e  r e c r u i t m e n t  e s t i m a t i n g  methods prove t o  be a c c u r a t e ,  t h i s  
technique  w i l l  b e  employed t o  i n c r e a s e  t h e  s t r e n g t h  of weak Chena River  
age  c l a s s e s  i n  f u t u r e  y e a r s .  
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River Surveys 

Eas t  Fork of t h e  Chena River: 

A 50 m i  s e c t i o n  of t h e  East Fork of t h e  Chena R i v e r ,  from above Mascot 
Creek t o  i t s  conf luence  w i t h  t h e  main Chena, was surveyed i n  e a r l y  
August of 1983. The major purpose of t h i s  survey was t o  r a d i o - t a g  two 
g r a y l i n g  from t h e  headwaters  of t h e  Chena River  and t o  compare t h e  s i z e  
and age s t r u c t u r e  of t h e  upper  Chena River  g r a y l i n g  w i t h  t h e  g r a y l i n g  i n  
t h e  e a s i l y  a c c e s s i b l e  p o r t i o n  of t h e  lower r i v e r .  A l l  g r a y l i n g  w e r e  
tagged w i t h  Floy i n t e r n a l  anchor t a g s .  H a l l b e r g  (1978)  d e s c r i b e s  t h e  
p h y s i c a l  c h a r a c t e r i s t i c s  of t h e  East Fork. 

The m a j o r i t y  of t h e  g r a y l i n g  sampling occurred  i n  t h e  twelve m i  s e c t i o n  
of r i v e r  above Van C u r l e r s  Bar ( l o c a t i o n  of a major p l a c e r  mine) .  I n  
t h i s  s e c t i o n  of r iver ,  66 g r a y l i n g  were c a p t u r e d  by hook and l i n e .  The 
age  frequency showed a much h i g h e r  p r o p o r t i o n  of o l d e r  f i s h  t h a n  found 
i n  t h e  lower r i v e r  (Table 1 4 ) .  I n  a d d i t i o n ,  t h e  average  s i z e  a t  each 
age  w a s  c o n s i s t e n t l y  20-30 mm l a r g e r  t h a n  found i n  t h e  lower r iver .  
T h i s  i n d i c a t e s  e i t h e r  s lower  growth i n  t h e  lower Chena o r  removal of t h e  
fas te r  growing f i s h  from t h e  lower Chena. T h i s  age  frequency i s  s imi l a r  
t o  t h a t  found by Grabacki  (1981) i n  t h e  same area. 

Grayl ing  sampling on t h e  East Fork below Van C u r l e r ’ s  Bar was n o t  
p o s s i b l e  due t o  heavy mining s i l t a t i o n  from two p l a c e r  mines i n  t h e  
a r e a .  Water samples were brought  t o  t h e  Dept.  of Environmental  
Conserva t ion  f o r  a n a l y s e s .  Above t h e  mines,  t h e  t u r b i d i t y  l e v e l  w a s  0.5 
NTU and below t h e  mines i t  w a s  95-100 NTU. The p l a c e r  mining t u r b i d i t y  
was apparent  even below t h e  conf luence  of t h e  E a s t  Fork w i t h  t h e  main 
Chena River .  

East Fork r a d i o  t r a c k i n g  experiments  were c o n t i n u i n g  a t  r e p o r t  t i m e  and 
w i l l  be r e p o r t e d  on n e x t  y e a r .  

Upper Sa lcha  River :  

A 120 m i l e  s t r e t c h  of t h e  Sa lcha  River  from above Dan Creek t o  i t s  
conf luence  w i t h  t h e  Tanana River was surveyed i n  l a t e  June of 1983. The 
purpose of t h i s  survey  w a s  t o  compare g r a y l i n g  age and s i z e  s t r u c t u r e  
from t h e  l i g h t l y  f i s h e d  upper s e c t i o n  (above B u t t e  Creek) w i t h  t h e  more 
h e a v i l y  f i s h e d  areas downstream. S h i f t s  i n  age and l e n g t h  s t r u c t u r e  i n  
t h e  upper r i v e r  o c c u r r i n g  over  t i m e  a l s o  were e v a l u a t e d  by comparison 
w i t h  l e n g t h  and age samples t a k e n  i n  t h e  s a m e  area 9 y e a r s  ago. 

Based on o b s e r v a t i o n s  of r iver  c o n d i t i o n s  d u r i n g  t h e  f l o a t ,  t h e  upper  
Sa lcha  w a s  s e p a r a t e d  i n t o  t h r e e  s e c t i o n s  f o r  comparison. S e c t i o n  I 
s tar ts  a t  r i v e r  M i  120 ( n e a r  Dan Creek) and c o n t i n u e s  downstream about  
10 m i  t o  Paldo Creek. The s t ream i n  t h i s  s e c t i o n  averaged about  60 f t  
wide and w a s  q u i t e  sha l low (aprox. 1 112. f t . )  w i t h  numerous p r o t r u d i n g  
b o u l d e r s .  The average  water v e l o c i t y  w a s  3.1 f t  p e r  second i n  S e c t i o n  
I. The  stream g r a d i e n t  w a s  moderate ,  dropping 2 2 . 2  f t / m i .  
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S e c t i o n  I1 c o n t i n u e s  downstream 43 m i l e s  t o  t h e  conf luence  of t h e  North 
Fork. Numerous small streams e n t e r i n g  t h e  r iver  i n c r e a s e  t h e  average  
w i d t h  t o  approximately 110 f t  and t h e  average  depth  t o  about  4 f t .  The 
stream g r a d i e n t  drops  approximately 20 ft-per-mi and t h e  average  
v e l o c i t y  was 3.2 ft-per-second. 

S e c t i o n  I11 c o n t i n u e s  downstream 2 2  m i  t o  B u t t e  Creek. A f t e r  t h e  
c o n f l u e n c e  of t h e  North Fork ,  t h e  r i v e r  wid th  i n c r e a s e d  t o  approximately 
225 f t  and t h e  average  d e p t h  t o  7 f t .  The average  v e l o c i t y  s lows t o  2.9 
€ t / s e c  and t h e  r i v e r  dropped approximately 9.7 ft-per-mi.  

Below B u t t e  Creek, t h e  Sa lcha  River c o n t i n u e s  downstream approximately 
50 m i l e s  t o  i t s  conf luence  w i t h  t h e  Tanana River .  I n  t h i s  s e c t i o n ,  t h e  
r i v e r  i s  g e n e r a l l y  conf ined  t o  a s i n g l e  channel  w i t h  a few b r a i d e d  
a r e a s .  The water v e l o c i t y  s lows t o  2.5 ft-per-second. The stream 
g r a d i e n t  d e c r e a s e s  t o  an average  drop of 6 ft-per-mi.  There are a l a r g e  
number of p r i v a t e  c a b i n s ,  and i t  i s  h e r e  t h a t  t h e  m a j o r i t y  of t h e  s p o r t  
f i s h i n g  o c c u r s .  

Grayl ing  were sampled by hook and l i n e  throughout  t h e  f l o a t .  I n  S e c t i o n  
I (above Paldo Creek) ,  32 g r a y l i n g  were sampled w i t h  an  average  l e n g t h  
of 359.1 mm. I n  1974, 36 g r a y l i n g  sampled by hook and l i n e  had a 
average  l e n g t h  of 328.2 mm. I n  S e c t i o n  11, 7 1  g r a y l i n g  were sampled 
w i t h  an  average  l e n g t h  of 333.3 mm. I n  1974, 111 g r a y l i n g  had an  
average  l e n g t h  of 320.5 mm. I n  s e c t i o n  I11 i n  1983, 26 g r a y l i n g  were 
sampled w i t h  a n  average  l e n g t h  of 314.5 mm. I n  t h i s  s e c t i o n  i n  1974, 28 
g r a y l i n g  had a n  average  l e n g t h  of 270 mm. 

It i s  c lear  from t h e  comparison of average  l e n g t h  t h a t ,  g e n e r a l l y ,  t h e  
s i z e  of g r a y l i n g  d e c r e a s e  as you move downstream. T h i s  d e c l i n e  w a s  
a p p a r e n t  i n  1974 as w e l l  as i n  1983. The d e c l i n e  i n  l e n g t h  c o n t i n u e s  
below B u t t e  Creek where t h e  average  l e n g t h  of t h e  64 g r a y l i n g  sampled 
dropped t o  258.3 mm. T h i s  drop i n  mean l e n g t h  t e n d s  t o  suppor t  t h e  
h y p o t h e s i s  of t h e  upstream m i g r a t i o n  of g r a y l i n g  w i t h  i n c r e a s i n g  age.  
T h i s  i s  t h e  same s i t u a t i o n  as noted  on t h e  Chena and Goodpaster r i v e r s .  
However, as i n  t h e  o t h e r  cases, f i s h i n g  p r e s s u r e  o c c u r r i n g  i n  t h e  lower 
r i v e r  could  a l s o  b e  t h e  c a u s e  of t h e  lower average  g r a y l i n g  l e n g t h s .  

A comparison of t h e  age  s t r u c t u r e  between 1974 and 1983 i s  g iven  i n  F ig .  
8. I t ' s  clear t h a t  t h e  l a r g e r  mean l e n g t h s  i n  1983 i n  each upper r i v e r  
s e c t i o n  are due t o  an  i n c r e a s e  i n  t h e  p e r c e n t  of o l d e r  f i s h .  On t h e  
o t h e r  hand, t h e  average  l e n g t h s  of t h e  o l d e r  f i s h  (above Age VI) were 
h i g h e r  i n  1974, i n d i c a t i n g  f a s t e r  growth. These s h i f t s  i n  age  and 
l e n g t h  s t r u c t u r e  probably r e p r e s e n t  normal age c lass  and growth ra te  
v a r i a t i o n s  as w e l l  as sampling v a r i a t i o n s  and seem t o  i n d i c a t e  t h a t  no 
major  s h i f t  i n  t h e  upper Sa lcha  River age  and l e n g t h  s t r u c t u r e  h a s  
o c c u r r e d  i n  t h e  p a s t  9 y e a r s .  
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